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(57) A panel connector (19) for connecting adjacent
longitudinal ends of a pair of longitudinally-extending
elongate panels (5,5A,5B), where each panel has a pair
of upstanding inturned flanges (13) on opposite lateral
sides of a central web portion (27,27A,27B), the panel
connector comprising a base member (21) with a first
central body (33) having, on laterally opposite sides, a
first pair of marginal edges (25) adapted to be engaged
between the opposite inturned flanges (13,13A,13B) of
each of the elongate panels when the first central body
overlies the central web portion (27,27A,27B) of each
panel and a hold down member (23) with a second cen-
tral body (35) having, on laterally opposite sides, a sec-
ond pair of marginal edges (29) adapted to be engaged

between the opposite inturned flanges of each of the
elongate panels when the second central body overlies
the first central body and wherein the base member and
the hold down member are movable relative to one an-
other and a locking clip for use with a panelling assembly
comprising a main a locking clip for use in a panelling
assembly comprising a main body, a pair of arms on op-
posite sides of the main body and extending generally
in the plane of the main body away from its opposite
sides, a pair of legs on opposite sides of the bottom of
the main body and extending generally downwardly in
the plane of the main body, a frontally-extending tab, lo-
cated vertically and horizontally between the arms and
legs and a frontally-extending finger grip on top of the
main body.
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Description

[0001] This invention relates to a panel connector or
splice for connecting longitudinal ends of elongate wall
or ceiling panels in an end-to-end relationship. This in-
vention also relates to a locking clip for increasing the
fire and wind resistance of a wall or ceiling paneling as-
sembly and to a method and tool for locking the last pan-
elto be installed in the assembly, as well as for unlocking
the first installed panel to be removed from the assem-
bly.

[0002] In the architectural industry, walls and ceilings
have often been covered with arrays of prefabricated
longitudinally-elongate panels. Such panels have com-
monly been of a constant, generally channel-shaped
cross-section with a substantially flat central web portion
and inturned lateral side flanges or rims. These elongate
panels have usually been attached to carrier beams and
have been conveniently obtained by quasi endlessly
roll-forming sheet metal strip into the required channel
shape cross-section.

[0003] Although such panels can, in theory, be pro-
duced in any length to fit a wall or ceiling, the necessary
transportation from a manufacturing site to a building
site limits the maximum length to about 5 or 6 meters.
As aresult, end-to-end connections have been required
in wall and ceiling installations with dimensions exceed-
ing such maximum transportable lengths of panels.
[0004] Several ways of connecting longitudinal ends
of elongate panels in an end-to-end relationship have
been known. One way, described in UK patent specifi-
cation GB 982 775, has involved cutting panel ends so
as to have mating contours with inter-engaging tongues.
Although this construction has resulted in a satisfactory
alignment of the visible panel surfaces, it has also re-
quired the use of elaborate and expensive cutting and
shaping tools, in addition to the cutting tools for making
conventional straight end cuts.

[0005] Another way, described in US patent 3 645
051, has involved connecting longitudinal ends of adja-
cent panels with a separate sheet metal connector. The
connector has had a cross-sectional configuration
adapted to that of the panels but has been slightly small-
er to permit its insertion into the longitudinal ends of ad-
jacent panels, so as to connect them together. In this
arrangement, the longitudinal panel ends have been cut
straight and have not differed from regular end cuts at
the edges of a wall or ceiling installation. With straight
cut ends in abutting relationship, the longitudinal ends
of adjacent panels should have been in the same plane,
with no visible gap being left between the abutting cut
edges. However because of difficulties in achieving
such a fit between adjacent panels, it has not always
been possible to have a flush and inconspicuous tran-
sition between the visible surfaces of adjacent panels.
It has also generally been difficult to avoid having shad-
ow lines and visible gaps in every end-to-end panel con-
nection.
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[0006] Also in the architectural industry, wall and ceil-
ing panels have been provided with outwardly directed
beads at the free edges of their inturned lateral side
flanges. Each bead has been supported by the elongate
body of one of a plurality of longitudinally-extending car-
rier beams. In this regard, the elongate body of each
carrier beam has been provided with a plurality of sup-
port lugs, spaced along the length of its carrier beam.
As described in Swiss patent publication CH 349 398
and US patent 4 328 653, each support lug has had a
stem portion, connecting the lug to the elongate body,
and two support surfaces, spaced from the elongate
body and extending in opposite longitudinal directions,
so that the outwardly directed beads on the flanges of
adjacent panels are received on two confronting support
surfaces.

[0007] It has been easy to install the panels in such
paneling systems. It also has been easy to remove the
panels in order to gain access to the plenum behind or
above the paneling systems. Yet, there has been a de-
mand for a paneling system in which the panels are
more securely locked in position and thereby more re-
sistant to being accidentally removed, especially for out-
door installations, for installations in underground rail-
way stations and particularly for installations where fire
hazards require that the panels be prevented from fall-
ing down too readily during a fire. In this regard, known
paneling systems have not always been sufficiently re-
sistant to gusts of wind or maintained their structural in-
tegrity long enough during a fire.

[0008] It has been proposed in EP 0 137 591 (B1) to
use additionally locking elements which are inserted
through openings in a carrier body of a carrier beam and
which have a tab that can be bent downwardly behind
a panel bead engaged on a support surface of a support
lug, to prevent the panel from being accidentally re-
moved from the carrier beam. However with such lock-
ing elements, it has not been possible to lock the last
installed panel in the paneling system, because when it
has been time for the last panel to be installed, the lock-
ing element positioned in the plenum, has no longer
been accessible. As a result, the last panel, to be in-
stalled, has had to be left unlocked and thus susceptible
to being accidentally removed. Also with such locking
elements, it has been cumbersome to intentionally re-
move panels for access behind or above the plenum be-
cause of the necessity to remove the panels in se-
quence starting from the last installed panel and working
towards the panel covering the area where access has
actually been needed. This has often required the re-
moval of a substantial number of panels, including pan-
els from areas where access to the plenum was not
strictly required. It has also not been easy for persons,
without knowledge of the original installation of such
systems, to locate or recognize the last installed panel.
Furthermore, such locking elements, which have to be
bent back when installed, have become unsuitable for
reuse and have required replacement after having been
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removed to gain access to the plenum.

[0009] In accordance with one aspect of this inven-
tion, a panel connector is provided which improves the
appearance of the connection of adjacent longitudinal
ends of a pair of longitudinally-extending elongate pan-
els, such as wall or ceiling panels, in an end-to-end re-
lationship, where each panel has a pair of upstanding
inturned flanges on opposite lateral sides of a central
web portion; the panel connector of the invention com-
prises:

- abase member with a first central body having, on
laterally opposite sides, a first pair of marginal edg-
es adapted to be engaged between the opposite in-
turned flanges of each of the elongate panels when
the first central body overlies the central web portion
of each panel; and

- a hold down member with a second central body
having, on laterally opposite sides, a second pair of
marginal edges adapted to be engaged between
the opposite inturned flanges of each of the elon-
gate panels when the second central body overlies
the first central body;

- wherein the base member and the hold down mem-
ber are movable relative to one another.

[0010] Another embodiment of the panel connector of
this invention comprises:

- the base member; and

- the hold down member;

- wherein the second pair of opposite marginal edges
are connected to laterally opposite sides of the sec-
ond central body of the hold down member by a pair
of resilient side portions biasing the second pair of
opposite marginal edges away from the first pair of
opposite marginal edges; and

- wherein the second pair of opposite marginal edges
are spaced away from the first pair of opposite mar-
ginal edges.

[0011] Advantageously, the base member and the
hold down member are movable only laterally with re-
spect to one another. Also, the second pair of opposite
marginal edges of the hold down member are advanta-
geously adapted to cooperate with the opposite inturned
flanges of each of the elongate panels to laterally and
vertically center the hold down member on the elongate
panel and on the base member, between them, partic-
ularly when the opposite inturned flanges have a gen-
erally U-shaped cross-section with generally inwardly-
directed free end portions, confronting one another.
Moreover, the first pair of opposite marginal edges of
the base member are adapted to laterally center the
base member between the opposite inturned flanges of
the pair of elongate panels.

[0012] In accordance with another aspect of this in-
vention, a wall or ceiling paneling assembly is provided,
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comprising:

- aplurality of elongate panels, each having a pair of
inturned side flanges extending in the same gener-
ally perpendicular direction relative to a main panel
surface; each flange having an outwardly directed
bead at its free edge; and

- atleasttwo elongate carrier beams, each having an
elongate body with a longitudinal axis; the longitu-
dinal axes of the carrier beams being in parallel
spaced relationship; the elongate body of each car-
rier beam being provided with a plurality of support
lugs spaced along the length of the carrier beam;
each support lug of the elongate body of each car-
rier beam having a stem portion connecting it to the
elongate body and two support surfaces spaced
from the elongate body and extending in opposite
directions along the longitudinal axis of the carrier
beam; and each support lug receiving outwardly di-
rected beads of adjacent panels on confronting sup-
port surfaces; and

- atleast one locking clip movably connected to the
elongate body of each carrier beam for movement
between: i) an inactive position, in which the out-
wardly directed beads of adjacent panels can be en-
gaged by, and disengaged from, the confronting
support lug of the elongate body of the carrier beam,
and ii) an active position, in which the outwardly di-
rected beads of adjacent panels are prevented from
being disengaged from the confronting support lug
of the elongate body of the carrier beam.

[0013] This paneling assembly does not have the in-
conveniences of prior paneling assemblies in that its
locking clip can be moved between inactive and active
positions without bending it. In addition, the locking clip
can be hidden but nevertheless reached and activated
or deactivated through the closed surface of the com-
pletely installed paneling assembly.

[0014] Also provided is a locking clip for use in this
paneling assembly, comprising: a main body; a pair of
arms on opposite sides of the main body and extending
generally in the plane of the main body away from its
opposite sides; a pair of legs on opposite sides of the
bottom of the main body and extending generally down-
wardly in the plane of the main body; a frontally-extend-
ing tab located vertically and horizontally between the
arms and legs; and a frontally- extending finger grip on
top of the main body. Advantageously, a laterally-ex-
tending knee portion is provided at about the middle of
the length of each leg. It is particularly advantageous
that the arms each have a rear arm portion, an inwardly-
and frontally- extending front arm portion and a frontally-
extending hand portion. It is quite particularly advanta-
geous that each front arm portion have a downwardly
depending tongue.

[0015] Further provided are a method and tool which
allow any one of the panels in the completely installed
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paneling assembly to be locked with the locking clip, so
that they cannot be accidentally removed or unlocked.
[0016] Further aspects of the invention will be appar-
ent from the detailed description below of particular em-
bodiments and the drawings thereof, in which:

- Figure 1 is a partial elevation view of a first ceiling
paneling assembly of this invention, from a longitu-
dinal end of a ceiling panel, engaging a panel con-
nector of this invention;

- Figure 2 is a perspective view from above, showing
adjacent longitudinal ends of two ceiling panels in
a partly exploded assembly and the panel connec-
tor of Figure 1, inserted in one of the longitudinal
ends of one of the panels;

- Figure 3 is a perspective view from above, showing
the hold down member of the panel connector of
Figure 1;

- Figure 4 is a perspective view from above, showing
the base member of the panel connector of Figure
1;

- Figure 5is a perspective view from above of the as-
sembled panel connector of Figure 1, using the
components of Figures 3 and 4;

- Figure 6 is a perspective view from below of the
panel connector of Figure 1, inserted in the longitu-
dinal end of a single ceiling panel, showing an ad-
ditional feature of the panel connector;

- Figure 7 is a perspective view from above of a por-
tion of a second ceiling paneling assembly of this
invention, showing the steps of fitting and locking
its last panel with locking clips of this invention;

- Figure 8is aside elevation of a portion of the second
ceiling paneling assembly of Figure 7, showing dif-
ferent positions of a panel locking clip of this inven-
tion;

- Figure 9 is a perspective view of the panel locking
clip from the same direction as in Figure 7;

- Figure 10 is a perspective view of the panel locking
clip as seen from an opposite direction from that of
Figure 9; and

- Figure 11 is a perspective view, similar to Figure 7,
but showing the steps of removing a first panel from
the fully installed, second ceiling paneling assembly
of this invention.

[0017] Figure 1 shows a portion of a first ceiling panel
assembly 1 having a laterally elongate carrier beam 3
which can hold a plurality of longitudinally elongate ceil-
ing panels, generally, 5, of which only the longitudinal
end of one panel 5 is shown. The carrier beam 3 has a
plurality of prongs 7 spaced along its length. The prongs
7 each include at least one laterally open recess 9, pref-
erably two laterally open recesses 9 on laterally oppo-
site sides, to accommodate beads 11 on confronting up-
standing inturned flanges, generally 13, on laterally op-
posite sides of each panel 5.

[0018] The carrier 3 is also preferably provided with
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regularly spaced slots 15 and/or openings 17 which can
be used for mounting the carrier on a building structure
(not shown) or provide markings for shortening the car-
rier 3 at predefined locations.

[0019] As shown in Figure 1, a panel connector 19 of
this invention, which includes a base member 21 and a
hold down member 23, engages the ceiling panel 5. Lat-
erally opposite sides of the base member 21 have a first
pair of upstanding marginal edges 25 held between, and
engaging, the opposite inturned flanges 13 of the ceiling
panel 5 when the base member 21 lies substantially di-
rectly atop a substantially flat, central web portion 27
ofthe ceiling panel 5. The first pair of opposite marginal
edges 25 is adapted to cooperate with the inturned
flanges 13 of the ceiling panel 5 to laterally center the
base member 21 on the ceiling panel 5. As described in
detail below, laterally opposite sides of the hold down
member 23 have a second pair of upstanding marginal
edges 29 that are held between, and engage, the oppo-
site inturned flanges 13 of the ceiling panel 5 and are
spaced away above the first pair of opposite marginal
edges 25 when the hold down member 23 lies directly
atop the base member 21 which lies directly atop the
central web portion 27 of the ceiling panel 5.

[0020] Each of the second pair of opposite marginal
edges 29 is positioned on the free end of an upwardly
biased, resilient side portion 37 ofthe hold down mem-
ber 23 and is likewise adapted to cooperate with the op-
posite inturned flanges 13 of the ceiling panel 5 to lat-
erally and vertically center the hold down member 23 on
the ceiling panel 5 and on the base member 21, sand-
wiched between them. In this regard, the opposite in-
turned flanges 13 of each ceiling panel 5 preferably have
a generally U-shaped cross-section, as shown in Figure
1, where they engage the upstanding opposite marginal
edges 25, 29 of the base member 21 and hold down
member 23. The preferred U-shaped cross-section
ofthe opposite inturned flanges 13 provides a generally
inwardly-directed free end portion on the flange 13 on
each lateral side of the ceiling panel, directed towards
the inwardly-directed free end portion of the flange 13
on the other lateral side ofthe ceiling panel 5.

[0021] Figure 1 also shows that the central body 33
of the base member 21 has a longitudinally-and down-
wardly-extending central dimple or depression 31. The
depression 31 is urged against the underlying central
web portion 27 of the ceiling panel 5 when the upstand-
ing opposite marginal edges 25 of the base member 21
engage the confronting opposite inturned flanges 13 of
the ceiling panel 5 as described below with regard to
Figures 4 and 6.

[0022] Figure 2 shows one longitudinal end of the
panel connector 19 engaging a longitudinal end of a first
ceiling panel 5A before the other longitudinal end of the
panel connector 19 engages the adjacent longitudinal
end of a second ceiling panel 5B to form a ceiling panel
assembly 1 of this invention. The base member 21 of
the panel connector 19 has a substantially flat, central
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body 33 which will overlie the confronting central web
portions 27A, 27B of the first and second ceiling panels
5A and 5B, and the first pair of opposite marginal edges
25 of the base member 21 will thereby be snugly en-
gaged between the most widely separated portions of
the confronting upstanding inturned flanges 13A, 13B
on laterally opposite sides of each ceiling panel 5A and
5B. The hold down member 23 also has a substantially
flat, central body 35 which overlies the flat central body
33 of the base member 21.

[0023] The upstanding second pair of opposite mar-
ginal edges 29 of the hold down member 23 are each
positioned on the free end of a resilient, upwardly bi-
ased, side portion 37 on laterally opposite sides ofthe
central body 35 ofthe hold down member. The resilient
side portions 37 of the hold down member 23 are par-
ticularly resilient in an upward direction, so that when
the hold down member is held between confronting in-
wardly-directed U-shaped portions of the opposite in-
turned, flanges 13A, 13B ofthe adjacent ceiling panels
5A and 5B and the central body 33 of the base member
21, the resilient side portions 37 bias the central body
33 of the base member 21 downwardly against the un-
derlying confronting central web portions 27A, 27B of
the panels 5A, 5B.

[0024] As shown in Figure 2, the hold down member
23 preferably is directly held on the base member 21 by
tabs 39 that are integrally formed in the central body 33
of the base member and that extend through and en-
gage apertures 41 in the central body 35 of the hold
down member. Preferably, the apertures 41 are dimen-
sioned to be significantly larger in the lateral direction
than are the tabs 39, so that there can be significant
relative movement between the base member 21 and
the hold down member 23 in the lateral direction. Pref-
erably, the apertures 41 are also dimensioned to not be
significantly larger in the longitudinal direction than are
the tabs 39, so that there cannot be significant relative
movement between the base member 21 and the hold
down member 23 in the longitudinal direction. It has
been found that such relative lateral mobility success-
fully accommodates and eliminates the negative effects
of any inaccuracies or distortions which may be present
in the shape or configuration of the inturned flanges 13
of ceiling panels 5. Such inaccuracies can result from
roll-forming the cross-sections of the ceiling panels 5,
and such distortions can result from spring back at the
panel ends after cutting, and if not dealt with, they can
impair the proper fit of ceiling panels and panel connec-
tors and result in a poor appearance of the end-to-end
panel joints in ceiling panel assemblies.

[0025] As seenin Figure 2, the hold down member 23
preferably has a longitudinal length (parallel to its sec-
ond pair of opposite marginal edges 29) which is smaller
than the longitudinal length of the base member 21 (par-
allel to its first pair of opposite marginal edges 25). The
hold down member 23 is also preferably provided with
upwardly bent tabs 43 to facilitate manual positioning of
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the panel connector 19, once itis inserted in the abutting
ends and web portions 27A, 27B ofthe adjacent panels
5A, 5B.

[0026] Figure 3 shows the hold down member 23 of
the panel connector 19 of this invention, isolated from
the base member 21 (which is shown separately in Fig-
ure 4). The hold down member 23 is adapted to accom-
modate different positions of the base member 21 on
the ceiling panel 5 in a ceiling panel assembly 1, as a
result of the shape and size of the apertures 41 in the
central body 35 ofthe hold down member and its resilient
side portions 37 carrying its second pair of opposite mar-
ginal edges 29. The hold down member 23 also has up-
wardly bent tabs 43 for holding and manipulating just
the hold down member or the entire panel connector 19.
Alternatively, upwardly bent tabs (not shown) for holding
and manipulating the entire panel connector 19 could
be provided on the central body 33 of the base member
21, but there would be a risk of such tabs showing
through as a deformation on the visibly exposed side of
the central web portion 27 of the ceiling panel 5.
[0027] Figure 4 shows the base member 21 of the
panel connector 19 of this invention. Its tabs 39 are
shown in an upstanding position, ready to be received
in the apertures 41 of the hold down member 23. Also
shown in Figure 4 is the central depression 31 which
projects downwardly from the central body 33 of the
base member 21, so as to be able to engage the web
portion 27 of the ceiling panel 5 in the ceiling panel as-
sembly 1 as shown in Figure 1. It is preferred that addi-
tional longitudinally-extending depressions 45 and 47
are provided on both lateral sides ofthe central depres-
sion 31. The additional depressions 45 and 47 are pref-
erably somewhat shorter and shallower than the central
depression 31. As explained below in connection with
Figure 6, the single central depression 31 or optionally
the several depressions 31, 45, 47 can assist in verti-
cally aligning the central web portions 27 of the adjacent
ceiling panels 5. Because the additional depressions 45,
47 are also generally aligned with the tabs 39 of the base
member 21, the additional depressions can assist in hid-
ing any imperfections that may result from the tabs 39
being formed out of the material of the central body 33
and that could be seen from beneath the ceiling panels
5 when the central body is flush with the central web
portion 27 of the ceiling panel 5. Such imperfections
could, for example, be the apertures left in the central
body 33 by the tabs 39, showing through on the visibly
exposed side ofthe central web portion 27 of the ceiling
panel 5. By lifting slightly the central web portion 27, this
phenomenon can be prevented.

[0028] Figure 5 shows the base member 21 of Figure
4 attached to the hold down member 23 of Figure 3 to
form the assembled panel connector 19. The tabs 39
ofthe base member 21 have been bent longitudinally
through another 90 degrees to engage the inwardly fac-
ing edges of the apertures 41 of the hold down member
to hold the base member and hold down member to-
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gether but allow them to slide somewhat laterally rela-
tive to one another. As so attached, the flat central bod-
ies 33, 35 of the base member 21 of Figure 4 and the
hold down member 23 of Figure 3 closely overlie one
another, although the marginal edges 29 of the hold
down member are spaced substantially above the mar-
ginal edges 25 of the base member within the inturned
flanges 13 of the underlying ceiling panel 5.

[0029] Figure 6 shows the underside of the central
web portion 27 of one of the ceiling panels 5 with the
panel connector 19 inserted into a longitudinal end
thereof. This is the view that would be visible in a room
containing the ceiling panel assembly 1. Figures 1 and
6 particularly show the cooperation between the central
depression 31 in the central body 33 of the base mem-
ber 21 of the panel connector 19 and the central web
portion 27 of one of the adjacent ceiling panels 5. The
central web portion 27 of each of the adjacent ceiling
panels 5 is forced by the central depression 31, acting
on the cut longitudinal end of the central web portion 27,
to curve slightly laterally outwardly. This slight curvature
greatly enhances the alignment ofthe cut longitudinal
ends of adjacent ceiling panels 5, when joined together
by the panel connector 19, and so prevents the forma-
tion of shadow lines or gaps between such ends. Align-
ment of adjacent cut longitudinal ends of ceiling panels
5 is often hampered the so-called "spring back effect"
following transverse cutting of roll-formed panels. This
"spring back effect" is attributable to a release of inher-
ent tension within the roll-formed shape, and it results
in the central web portions 27 of the adjacent ceiling
panels 5 becoming slightly concave at their cut longitu-
dinal ends, although most of the remainder of each cen-
tral web portion 27 retains its intended flat or slightly
convex shape. The central depression 31 corrects such
distortions at the abutting cut longitudinal ends of the
panels 5. Similarly, the additional depressions 45, 47
can provide extra support for the curvature of the abut-
ting cut longitudinal ends of the panels 5, and accord-
ingly, such depressions 45, 47 are preferably smaller
than the central depression 31 in accordance with the
smaller degree of panel distortion that they resist.
[0030] Figure 7 shows a second ceiling paneling as-
sembly, generally 101, in a somewhat simplified ar-
rangement, with two longitudinally elongate carrier
beams 103. The carrier beams 103 are arranged paral-
lel to one another and, for the purpose of illustration, are
shown spaced closer together than they would be in
covering an actual ceiling. Transverse to the longitudinal
axes of the carrier beams 103 are a plurality of laterally
elongate panels, generally 105, in side-by-side relation-
ship. The panels 105 have in-turned marginal side flang-
es 107 which are engaged by support lugs (not visible
in Figure 7, but generally referenced 129 in Figure 8) on
the carrier beams 103.

[0031] The carrier beams 103 each have an elongate
body 109 with at least one downwardly depending
flange 111, preferably two downwardly depending flang-
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es 111,112. A plurality of upstanding locking clips, gen-
erally 113, are slidably attached to an exterior lateral
face 114 of one of the depending flanges 111 of each
carrier beam 103 in the vicinity of the support lugs (129
in Figure 8) and hold the side-by-side side flanges 107
of a pair of adjacent panels 105.

[0032] The one depending flange 111 of each carrier
beam 103 is provided with pairs of adjacent vertical slots
115, in which a pair of arms 117,118 on opposite sides
of each locking clip 113 are vertically slidable. The con-
figuration and shape of the arms 117,118 allow the clips
113 to engage the one depending flange 111 of each
carrier beam 103 by hooking one arm 117 into one of a
pair of vertical slots 115 while maneuvering its other arm
118 in the other vertical slot 115 of the pair as indicated
by arrow A in Figure 7.

[0033] Once a locking clip 113 has been mounted on
a depending flange 111 of a carrier beam 103 by having
the pair of arms 117,118 of the locking clip engage one
of the pairs of vertical slots 115 of the carrier beam, the
locking clip can be slid downwardly in the slots 115 in
the direction of arrow D to engage the side-by-side side
flanges 107 of a pair of adjacent panels 105 to securely
hold them in position on the carrier beam.

[0034] Figure 7 also shows the locking of a last panel
105A to be installed in the second ceiling panel assem-
bly 101 and the use of a tool 119 for accomplishing this.
With the last to-be-installed panel 105A positioned on
all the carrier beams 103 and with all the previously fitted
panels 105 locked by sliding downwardly the locking
clips 113 above them, the locking clips 113 on the carrier
beams for the last to-be-installed panel 105A can no
longer be reached by hand.

[0035] Locking of the last to-be-installed panel 105A
is effected by first inserting the tool 119 between the
abutting side flanges 107 of the last to-be-installed pan-
el 105A and one of the longitudinally adjacent, previous-
ly installed panels 105B as indicated by arrow B. Then,
the tool 119 is slid laterally towards an adjacent carrier
beam 103 and a first upstanding locking clip 113 on the
exterior lateral face 114 of its depending flange leg 111,
between the two panels 105A, 105B to be fastened to-
gether first. The first locking clip 113 can then be en-
gaged by means of a tab 121 extending frontally from
about the middle ofthe locking clip, away from the one
depending flange 111 of the adjacent carrier beam 103.
The tab 121 is adapted to be accommodated in a recess
123 ofthe tool 119.

[0036] The tool 119 is conveniently formed from a flat
metal, preferably steel, strip. The tool 119 is adapted to
be moved towards the adjacent carrier beam 103, with
the flat sides and recess 123 of the tool extending later-
ally, between the somewhat resilient abutting side flang-
es 107 of the two panels 105A, 105B to be fastened to-
gether first, without damaging them. After insertion of
the tab 121 of the first locking clip 113, on the exterior
lateral face 114 of the one depending flange 111 of the
adjacent carrier beam 103, in the laterally oriented re-
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cess 123 of the tool 119, the tab 121 is moved down-
wardly in the direction of arrow D by moving the tool
downwardly. This downward movement of the tab 121
and thereby the first locking clip 113 positions the abut-
ting side flanges 107 of the two panels 105A, 105B, to
be fastened together first, between a pair of downward-
ly- extending legs 125, 127 on opposite sides of the bot-
tom of the first locking clip 113, which is the locking po-
sition of the locking clip 113 as described in more detail
below with reference to Figure 8.

[0037] After having moved the first locking clip 113 to
its locking position relative to the two panels 105A, 105B
to be fastened together first, the tool 119 is slid laterally
away from the locking clip in accordance with arrow E,
and the tool can thereafter be retracted by moving it
downwardly in accordance with arrow F.

[0038] The same steps can then be repeated to lock
the last to-be-installed panel 105A to the other longitu-
dinally adjacent, previously installed panel 105B, using
a second locking clip 113 on the adjacent carrier beam
103, between these two panels 105A and 105B to be
fastened together second.

[0039] Thereafter, all of the above steps can be re-
peated to lock the last to-be-installed panel 105A to the
two longitudinally adjacent, previously installed panels
105B, using the locking clips 113, between the panels
105A, 105B, on the other carrier beams 103, to securely
hold the last to-be-installed panel 105A to the two lon-
gitudinally adjacent, previously installed panels 105B.
[0040] Figure 8 shows three adjacent panels 105 of
the second ceiling paneling assembly 101. The abutting
in-turned side flanges 107 ofthe panels 105 are en-
gaged by support lugs 129 formed on the depending
flange 111 of one of the carrier beams 103, which flange
111 carries the locking clips 113 on the one carrier beam
103. The support lugs 129 are spaced along the length
of the carrier beam 103, and each support lug has a
stem portion 131 and two oppositely extending, support
surfaces 133, 135. The support surfaces 133, 135 are
each spaced vertically from an adjacent portion of the
depending flange 111 and are adapted to receive an out-
wardly directed bead 137 on the free edge of each of
the confronting side flanges 107 ofthe adjacent panels
105.

[0041] Figure 8 also shows two locking clips 113 on
the one carrier beam 103. The right-hand locking clip
113 is shown in its uppermost or inactive position. The
left-hand locking clip is shown in its lowermost or active
position with its legs 125, 127 adjacent to, and on lon-
gitudinally opposite sides of, a pair of outwardly directed
beads 137 of the confronting side flanges 107 of adja-
cent panels 105, thereby preventing the outwardly di-
rected beads 137 of the adjacent panels 105 from be-
coming disengaged from the support lug 129. In this re-
gard, at about the middle of the length of each leg 125,
127 is a frontally-extending knee portion 139. In the ac-
tive position of the locking clip 113, each knee portion
139 engages a lower edge 141 of a recess 143 that is
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in the depending flange 111 of the carrier beam 103 and
that surrounds the support lug 129. The knee portions
139 thereby hold the left-hand locking clip 113 in its low-
ermost, active position to prevent it from being acciden-
tally dislocated from its locking position on the exterior
lateral face 114 of the depending flange 111, holding to-
gether two side-by-side side flanges 107 of a pair of ad-
jacent panels 105. Manual movement of each locking
clip 113, between its inactive and active positions, is fa-
cilitated by a frontally-extending finger grip 145 on top
of the locking clip.

[0042] Figures 9 and 10 show the upstanding locking
clip 113 in more detail from the front and back. The lock-
ing clip 113 has a main body 147, from which the pair of
arms 117, 118 and the pair of legs 125, 127 extend gen-
erally in the plane of the main body. The arms 117,118
are on opposite sides ofthe main body 147 and extend
generally away from its opposite sides. The legs
125,127 are on opposite sides of the bottom of the main
body and extend generally downwardly. Also on the
main body 147 is the frontally-extending tab 121, locat-
ed vertically and horizontally between its arms 117, 118
and legs 125, 127, and on top of the main body portion
is the frontally- extending finger grip 145. The arms 117,
118 each have a rear arm portion 149, an inwardly- and
frontally- extending front arm portion 151 and a frontally-
extending hand portion 153. Depending downwardly
from the front arm portion 151 is a tongue 155 which is
adapted to engage behind the carrier flange 111 at the
bottom of the vertical slot 115 when the locking clip 113
is in its lowermost locked position. These tongues 155,
together with the resilient legs 125, 17 and knee portions
139, ensure that the locking clip 113 is firmly held in po-
sition on the depending carrier flange 111, when in its
locked position. When slid in the uppermost inactive po-
sition, the locking clip 113 is held only by the inwardly-
and frontally-extending front arm portions 151. These
front arm portions 151 also provide sufficient guidance
to the locking clip 113 during the first portion of its down-
ward sliding movement until its tongues 155 have
reached the bottom of the vertical slots 115. Preferably,
the lower end of each tongue 155 is rounded or cham-
fered to enable engagement with some resilient pres-
sure. The function ofthe frontally-extending hands 153
is to provide guidance upon initial engagement with the
carrier beam 103 as explained in connection with arrow
A of Figure 7.

[0043] Figures 9 and 10 also show that the finger grip
145 is spaced above the main body portion 147 by a
neck 157. As seen in Figures 7 and 8, the neck 157
spaces the finger grip 145, so that it is flush with the top
of the carrier body 109 so as to allow the unlocked po-
sition of the locking clips 113 to be readilly recognisable,
visually.

[0044] Figure 11 shows the demounting of a first panel
105 and the use of the tool 119 for this purpose. The tool
119 is first inserted in the direction of arrow E between
the abutting side flanges 107 at the joint of neighboring



13 EP 0987 378 A2 14

panels 105, which will resiliently allow the flat strip-like
tool 119 to pass between them. With the tool 119 far
enough inserted between the adjacent side flanges 107,
it can be moved in the direction of arrow F towards the
adjacent carrier beam 103, so as to engage the tab 121
ofthe locking clip 113 in the recess 123 ofthe tool 119.
With the tab 121 engaged in the recess 123, the tool 119
is moved further upwardly in the direction of arrow G,
and this will then move the particular locking clip 113 to
its unlocked position. As shown elsewhere in Figure 11,
retraction of the tool 119 after unlocking one of the lock-
ing clips 113 is first in the direction of arrow H to disen-
gage the tab 121 from the recess 123 and thereafter in
the direction of arrow | to retract the tool from between
the adjacent panel flanges 107.

[0045] After the locking clips 113 on one side of the
first panel 105 have all been unlocked in this manner,
the tool 119 is similarly inserted between the abutting
side flanges 107 at the opposite side of this first panel
105, to be removed. Subsequent to unlocking the lock-
ing clips 113 on this other side of the first panel 105, the
tool 119, while still inserted between the abutting side
flanges 107, is pivoted in the direction of arrow J to free
the outwardly directed bead 137 of the panel from en-
gagement with the confronting support lug 129. With the
first panel removed, removing any further panels 105 is
straight forward, as the other locking clips 113 can now
each be reached manually and unlocked, as required,
using their finger grips 145.

[0046] Further elements shown in Figures 1-11, such
as the edge cover profile and the mounting holes in the
carrier beams 3,103, which have not been described or
referred to above, are conventional.

[0047] This invention is, of course, not limited to the
above-described embodiments which may be modified
without departing from the scope of the invention or sac-
rificing all of its advantages. In this regard, the terms in
the foregoing description and the following claims, such
as "longitudinal", "lateral", "vertical", "horizontal", "up-
standing", "downwardly", "upwardly", "beneath", "bot-
tom", "top", "front", and "rear", have been used only as
relative terms to describe the relationships of the various
elements of the panel end connector and locking clip of
the invention for a ceiling or wall paneling assembly.

Claims

1. A panel connector (19) for connecting adjacent lon-
gitudinal ends of a pair of longitudinally-extending
elongate panels (5, 5A, 5B), where each panel has
a pair of upstanding inturned flanges (13) on oppo-
site lateral sides of a central web portion (27, 27A,
27B); the panel connector (19) comprising:

- a base member (21) with a first central body
(33) having, on laterally opposite sides, a first
pair of marginal edges (25) adapted to be en-
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gaged between the opposite inturned flanges
(13, 13A, 13B) of each of the elongate panels
(5, 5A, 5B) when the first central body (33) over-
lies the central web portion (27, 27A, 27B) of
each panel; and

- ahold down member (23) with a second central
body (35) having, on laterally opposite sides, a
second pair of marginal edges (29) adapted to
be engaged between the opposite inturned
flanges (13, 13A, 13B) of each of the elongate
panels (5, 5A, 5B) when the second central
body (35) overlies the first central body (33);
and

- wherein the base member (21) and the hold
down member (23) are movable relative to one
another.

The panel connector of claim 1 wherein the second
pair of marginal edges (29) are connected to later-
ally opposite sides of the second central body (35)
of the hold down member (23) by a pair of resilient
side portions (3 7) biasing the second pair of mar-
ginal edges (29) away from the first pair of marginal
edges (25).

A panel connector (19) for connecting adjacent lon-
gitudinal ends of a pair of longitudinally-extending
elongate panels (5, 5A, 5B) in an end-to-end rela-
tionship, where each panel has a pair of upstanding
inturned flanges (13) on opposite lateral sides of a
central web portion (27, 27A, 27B); the panel con-
nector (19) comprising:

a base member (21) with a first central body
(33) having, on laterally opposite sides, a first
pair of marginal edges (25) adapted to be en-
gaged between the opposite inturned flanges
(13, 13A, 13B) of each of the elongate panels
(5, 5A, 5B) when the first central body (33) over-
lies the central web portion (27, 27A, 27B) of
each panel (5, 5A, 5B); and

a hold down member (23) with a second central
body (35) having, on laterally opposite sides, a
second pair of marginal edges (29) adapted to
be engaged between the opposite inturned
flanges (13, 13A, 13B) of each ofthe elongate
panels (5, 5A, 5B) when the second central
body (35) overlies the first central body (33);
and

wherein the second pair of opposite marginal
edges (29) are connected to laterally opposite
sides of the second central body (35) of the hold
down member(23) by a pair of resilient side por-
tions biasing the second pair of opposite mar-
ginal edges (29) away from the first pair of op-
posite marginal edges (25) and

wherein the second pair of opposite marginal
edges (29) are spaced away from the first pair
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of opposite marginal edges (25).

The panel connector of claim 3 wherein the base
member (21) and the hold down member (23) are
movable relative to one another.

The panel connector of claim 1 or 4 wherein the
base member (21) and the hold down member (23)
are only laterally movable relative to one another.

The panel connector of any one of claims 1-5
wherein the second pair of opposite marginal edges
(29) of the hold down member (23) are adapted to
cooperate with the opposite inturned flanges (13,
13A, 13B) of each of the elongate panels (5, 5A, 5B)
to laterally and vertically center the hold down mem-
ber (23) on the elongate panel (5, 5A, 5B) and on
the base member (21), between them, particularly
when the inturned flanges (13, 13A, 13B) have a
generally U-shaped cross-section with generally in-
wardly-directed free end portions, confronting one
another.

The panel connector of any one of claims 1-6
wherein the first pair of opposite marginal edges
(25) of the base member (21) are adapted to later-
ally center the base member (21) between the op-
posite inturned flanges (13, 13A, 13B) of the pair of
elongate panels (5, 5A, 5B).

The panel connector of any one of claims 1-7
wherein the base member (21) has a first longitudi-
nal length, parallel to its first pair of opposite mar-
ginal edges (25), and the hold down member (23)
has a second longitudinal length, parallel to its sec-
ond pair of opposite marginal edges (29) and short-
er than the first length.

The panel connector of any one of claims 1-8
wherein the base member (21) and the hold down
member (23) are physically attached to each other,
preferably by means of tabs (39) on base member
(21) engaged in apertures (41) in the hold down
member (23).

The panel connector of any one of claims 1-9
wherein the first central body (33) of the base mem-
ber (21) and the second central body (35) of the hold
down member (23) are each substantially flat.

The panel connector of any one of claims 1-10
wherein the first and second pairs of marginal edg-
es (25, 29) are upstanding.

The panel connector of any one of claims 1-11,
wherein the first central body (33) of the base mem-
ber (21) has a downwardly- and longitudinally-ex-
tending central depression (31) adapted to the un-
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derlying central web portions (27, 27A, 27B) of the
adjacent pair of panels (5, 5A, 5B) at their longitu-
dinal ends to urge the central web portions in that
area into a slight curvature.

A wall or ceiling panel assembly (1) comprising:

at least one pair of adjacent longitudinally-ex-
tending elongate panels (5, 5A, 5B) in an end-
to-end relationship, where each panel has a
pair of upstanding inturned flanges (13, 13A,
13B) on opposite lateral sides of a central web
portion (27, 27A, 27B); and

the panel connector (19) of any of claims 1-12.

The assembly of claim 13 wherein the central web
portion (27, 27A, 27B) of each elongate panel (5,
5A, 5B) is substantially flat.

The assembly of claim 13 or 14 wherein the oppo-
site inturned flanges (13, 13A, 13B) of each of the
elongate panels (5, 5A, 5B) have a generally U-
shaped cross-section with generally inwardly di-
rected free end portions, confronting one another,
to laterally and vertically center the hold down mem-
ber (23) on the elongate panel (5, 5A, 5B) and on
the base member (21), between them.

A wall or ceiling paneling assembly comprising a
plurality of elongate panels, each having a pair of
in-turned side flanges extending generally perpen-
dicular to a panel main surface in the same sense
as one another, an outwardly directed bead at the
free edge of each flange and at least two elongate
carrier beams comprising an elongate body having
a longitudinal axis, with the longitudinal axes of the
carrier beams in parallel spaced relationship, said
elongate body being provided with a plurality of sup-
port lugs spaced along the length of the carrier
beams, each support lug having a stem portion con-
necting it to the elongate body and two support sur-
faces spaced from the elongate body to extend in
opposite senses in the longitudinal direction of the
carrier beam, each support lug receiving the out-
wardly directed beads of adjacent panels on con-
fronting ones of the two support surfaces, wherein
the paneling system further comprises at least one
locking clip movably connected to the elongate
body of the carrier beam for movement between an
inactive position, in which the outwardly directed
beads of adjacent panel can be readily engaged
with and disengage from the confronting support
lug, and an active position, in which the outwardly
directed beads of adjacent panels are prevented
from being disengaged from the relevant support

lug.

A locking clip for use in the paneling assembly of
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claim 16, comprising: a main body (147); a pair of
arms (117,118) on opposite sides of the main body
and extending generally in the plane of the main
body (147) away from its opposite sides; a pair of
legs (125,127) on opposite sides of the bottom of
the main body and extending generally downwardly
in the plane of the main body; a frontally-extending
tab (121), located vertically and horizontally be-
tween the arms (117, 118) and legs (125, 127); and
a frontally- extending finger grip 145) on top of the
main body.

The locking clip of claim 17 having, at about the mid-
dle of the length of each leg (125,127), a laterally-
extending knee portion (139).

The locking clip of claim 17 or 18 wherein the arms
(117, 118) each have a rear arm portion (149), an
inwardly- and frontally- extending front arm portion
(151) and a frontally- extending hand portion (153)

The locking clip of claim wherein each front arm por-
tion (151) has a downwardly depending tongue
(155).
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